Hydratases involved in nitrile conversion: screening, characterization and application.
The discovery of new enzymes with greater activity and specificity opens new, simple routes for synthetic processes, and consequently, new methods to solve environmental problems. A number of nitrile-related enzymes have been screened over the past few years for use in developing synthetic applications. Microbial nitrile hydratase (NHase) has great potential as a catalyst in organic chemical processing because the enzyme can convert nitriles to the corresponding higher value amides under mild conditions, and has now been applied to the industrial productions of acrylamide and nicotinamide. Particularly, the former production is the first successful example of a bioconversion process for the manufacture of a commodity chemical. The characterization of the enzyme at the molecular level has provided new insights into how the molecular structure determines the enzyme function, and how the regulatory system controls the expression of the enzyme genes to improve the enzyme and the NHase-dependent process.